Pak1 is involved in dendrite initiation as a downstream effector of Rac1 in cortical neurons.
Dendrite development in neurons is one of the bases for the formation of a complex neuronal network in the nervous system, and involvement of the Rho family GTPases, including Rac1, Cdc42, and RhoA, in dendrite formation has been demonstrated. One of the effectors of Rac1 and Cdc42, p21-activated kinase 1 (Pak1), is abundant in the brain; however, the function of Pak1 in neurons remains unknown. In order to clarify the roles of Pak1 in neurons, we introduced mutant Pak1 into immature neurons by a novel gene transfer technique using in utero electroporation. Introduction of constitutive active (CA)-Pak1 led to increase the number of dendrites, whereas introduction of dominant negative (DN)-Pak1 caused a reduction, and coexpression of CA-Rac1 and DN-Pak1 also resulted in a reduction in the number of dendrites. These results suggest that Pak1 regulates dendrite initiation as a downstream effector of Rac1.